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Description 
COMMUNICATION DEVICE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a communication device, 
and more specifically, to a wireless communication device 
being able to provide a second communication protocol 
different from the original communication protocol. 

[0003] 2. Description of the Prior Art 

[0004] For current mobile communication systems, GSM is the 
most popular one, which utilizes 900MHz and 1900 MHz 
electronic wave to transmit data (for some countries 900 
and 1800MHz frequency are used). GSM can also provide 
data transmission service when it is integrated with WAP 
(wireless application protocol) function. However, because 
of the limited bandwidth under GSM protocol, the data 
transfer rate is too slow and the cost is too expensive to 
access the network through WAP. GPRS is another non- 
voice service based on GSM for users to access data 



rapidly through current mobile communication network. 
CDMA is yet another protocol that stacks all client signals 
together in the same channel to share the same band- 
width, resulting in better performance in communication 
quality, transmission speed, and security. PHS is another 
communication system having several advantages over 
GSM system, such as higher transmission speed, better 
communication quality, cheaper phone charge, and lower 
electromagnetic power. 
[0005] As described above, there are several different mobile 

communication systems not compatible with each other, 
meaning that it is necessary for a mobile phone to use a 
protocol compatible to the mobile communication back- 
bone system. For instance, only GSM phones can commu- 
nicate with only a GSM system. However, the dominant 
protocols of different countries or regions are not the 
same. One region may also use different communication 
protocols. For those people who travel aboard frequently, 
it is very inconvenient to change or to rent a mobile phone 
in the airport. One solution for this problem is the dual 
mode mobile phone. A dual mode mobile phone supports 
two protocols at the same time, such as GSM plus CDMA, 
or GSM plus PHS; thus it is very convenient for users to 



bring it abroad. 

[0006] a conventional design of dual mode mobile phones is to 
install circuits complying with both protocols inside one 
mobile phone. However, such design not only complicates 
circuit design but also limits mechanic design. Moreover, 
a dual mode mobile phone is more expensive, and the 
user may not be able to select from two protocols freely. 
Therefore, users may still end up purchasing two typical 
mobile phones rather than one dual mode mobile phone. 
Summary of Invention 

[0007] it is therefore an objective of the present invention to pro- 
vide a dual mode communication device with a power 
module detachably installed on a mobile phone, and pro- 
viding the mobile phone with another protocol to make 
the mobile phone a dual mode mobile phone. 

[0008] Briefly summarized, the present invention provides a sec- 
ondary communication module of a wireless communica- 
tion device, wherein the wireless communication device 
provides a first protocol wireless communication and the 
secondary communication module is detachably installed 
on the wireless communication device. The communica- 
tion module includes a housing, a battery installed inside 
the housing for providing power to the wireless communi- 



cation device, a radio frequency (RF) circuit installed in- 
side the housing for converting RF signals and baseband 
signals and for providing a second protocol wireless com- 
munication, and a baseband circuit connected to the RF 
circuit for processing the baseband signals. 

[0009] The present invention further provides an external com- 
munication module for connecting to an electric device to 
provide a first protocol wireless communication to the 
electronic device, which includes a battery, a first RF cir- 
cuit for converting RF signals and baseband signals, and a 
first baseband circuit connected to the first RF circuit for 
processing the baseband signals. The battery provides 
power to the first RF circuit and the first baseband circuit. 

[0010] jhe present invention further provides a communication 
system, which includes an electronic device having a sec- 
ond RF circuit and a second baseband circuit to provide a 
second protocol wireless communication, and an external 
communication module having a battery, a first RF circuit 
for converting RF signals and baseband signals, and a first 
baseband circuit to provide a first protocol wireless com- 
munication. The external communication module is de- 
tachably connected to the electronic device and the bat- 
tery of the external communication module supplies 



power to the electronic device and the external communi- 
cation module. 

[0011] The present invention further provides a communication 
system, which includes an electronic device having a 
power source, an external communication module con- 
necting to the electronic device for providing a first proto- 
col wireless communication , the external communication 
module comprising a battery, an antenna, a first RF cir- 
cuit, and a first baseband circuit, wherein the RF circuit 
connects to the antenna to emit and receive RF signals, 
and a connecting device for connecting the electronic de- 
vice with the external communication module for provid- 
ing electrical signal transmission therebetween. 

[0012] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0013] pig.l illustrates a mobile phone and a second communi- 
cation module according to the present invention. 

[0014] pig. 2 is a block diagram of the mobile phone shown in 
Fig.l. 



[0015] pig. 3 is a block diagram of the second communication 

module shown in Fig.l. 
[0016] pig. 4 is a block diagram of the mobile phone installed 

with the second communication module shown in Fig.l. 
[0017] Fig. 5 is a block diagram of the second communication 

module. 

[0018] Fig. 6 illustrates the RF interface connection between the 
second communication module and the mobile phone. 
Detailed Description 

[0019] please refer to Fig.l showing a mobile phone 10 and a 
second communication module 30 according to the 
present invention. The communication module 30 is one 
of the important accessories of the mobile phone 10, 
which provides the mobile phone 10 with power. Gener- 
ally, a battery is detachably installed in the mobile phone 
10 so that it can be charged within or outside of the mo- 
bile phone 10. The present invention expands the func- 
tion of a detachable battery into a second communication 
module 30. The second communication module 30 in- 
cludes a battery for providing power as well as a complete 
communication circuit for providing a second protocol 
different from a first protocol provided by the mobile 
phone 10. When the second communication module 30 is 



installed in the mobile phone 10, the mobile phone 10 
becomes a dual mode mobile phone including the first 
protocol provided by the mobile phone 10 itself and the 
second protocol provided by the second communication 
module 30. A user can then select different second com- 
munication modules 30 according to his requirements. So 
that in the case that the user goes abroad, he can change 
the second communication module 30 instead of the mo- 
bile phone 10. Moreover, in an area where different pro- 
tocols exist, the user can choose one proper protocol with 
the mobile phone 10 along with the second communica- 
tion module 30 instead of using two different mobile 
phones. 

[0020] please refer to Fig. 2 showing a block diagram of the mo- 
bile phone 10 shown in Fig.l. The mobile phone includes 
a housing 12, a digital signal processor (DSP) 14, a radio 
frequency (RF) circuit 16, a baseband 18, an antenna 20, a 
subscriber identity module (SIM) 22, and a memory 24. On 
the housing 12, a liquid crystal display (LCD) panel for 
displaying the messages of the mobile phone 10, a key- 
pad for inputting telephone numbers and commands, a 
speaker, and a microphone are installed. The DSP 14 is 
installed inside the housing 12 for controlling the func- 



tions of the mobile phone 10, including signal input/ 
output, network connection, games, etc. The RF circuit 16 
is installed inside the housing 12 for converting RF signals 
and baseband signals to provide one first protocol from 
GSM, GPRS, PHS, CDMA or 3G. The RF circuit 16 includes 
an RF receiver 161 for converting RF signals into base- 
band signals, and an RF emitter 162 for converting base- 
band signals into RF signals. The baseband circuit 18 is 
connected to the RF circuit 16 for processing the base- 
band signals. The antenna 20 can be installed inside the 
housing 12 or on the housing 12 for emitting or receiving 
the RF signals. During wireless communication, the an- 
tenna 20 receives RF signals and transmits them to the RF 
receiver 161, where the RF receiver 161 converts the RF 
signals into baseband signals and transmits them to the 
baseband circuit 18 for processing, and afterwards, the RF 
emitter 162 converts the baseband signals into RF signals 
and transmits them to the antenna 20 to be emitted. The 
SIM 22 is for reading and writing subscriber identity and 
also for providing the system provider the ability to record 
the users personal data, charge data, authorization, or se- 
cure data. The memory is for storing data and programs 
relating to the mobile phone 10. 



[0021] please refer to Fig. 3 showing a block diagram of the sec- 
ond communication module 30 shown in Fig.l. The sec- 
ond communication module 30 includes a housing 32, a 
battery 34, an RF circuit 36, a baseband circuit 38, an an- 
tenna 40, and a memory 42. Metal nodes are installed on 
the housing 32 for electrically connecting to the mobile 
phone 10. The battery 34 is installed inside the housing 
32 for providing power to the mobile phone 10. The RF 
circuit 36 includes an RF receiver 361 for converting RF 
signals into baseband signals, and an RF emitter 362 for 
converting baseband signals into RF signals. The base- 
band circuit 38 is connected to the RF circuit 36 for pro- 
cessing the baseband signals. The RF circuit 36 and the 
baseband circuit 38 in the second communication module 
30 have the same function as the RF circuit 16 and the 
baseband circuit 18 in the mobile phone 10; however, the 
second communication module 30 provides the second 
protocol, which different from the first protocol provided 
by the mobile phone 10. For instance, if the mobile phone 
10 provides GSM protocol, the second communication 
module 30 provides GPRS, PHS, CDMA or 3G protocol. 

[0022] please refer to Fig. 4 showing a block diagram of the mo- 
bile phone installed with the second communication mod- 



ule 30 shown in Fig.l. The second communication module 
30 and the mobile phone 10 can transmit signals to each 
other through a main control interface 50. The second 
communication module 30 provides the mobile phone 10 
with power. When the mobile phone 10 is turned on, the 
loop between the DSP 14 of the mobile phone 10 and the 
baseband circuit 38 of the second communication module 
30 is conducted so that the mobile phone 10 provides the 
first protocol and the second protocol at the same time. 
As shown in Fig. 4, the second communication module 30 
and the mobile phone 10 use the same antenna 20. How- 
ever, if the second protocol provided by the second com- 
munication module 30 cannot use the same antenna with 
the first protocol provided by the mobile phone 10, an- 
other antenna 40 is required to be installed on the second 
communication module 30 for the second protocol, as 
shown in Fig. 3. Moreover, an additional memory 42 can 
be installed in the second communication module 30 to 
increase the space for storing data and programs. 
[0023] please refer to Fig. 5 showing a block diagram of the sec- 
ond communication module 30, as well as to Fig. 6 show- 
ing the RF interface connection between the second com- 
munication module 30 (providing PHS) and the mobile 



phone 10 (providing GSM). The second communication 
module 30 provides power to the mobile phone 10 after 
being connected to it. After turn-on, the mobile phone 10 
can turn on a power loop 49 through the main control in- 
terface 50 so that the battery provides power to the sec- 
ond communication module 30 to turn on it. After turn- 
on, the second communication module 30 transmits an AT 
command to the mobile phone 10 to notify it that the sec- 
ond communication module 30 is stand-by. At this time, 
the mobile phone 10 becomes a dual mode mobile phone 
through the main control interface 50 connected to an RF 
interface 44, an audio interface 45, a UART interface 46, 
and an I/O interface 48 of the second communication 
module 30. Of course, the user can manually turn off the 
power loop 49 through the mobile phone 10 to disable 
the second protocol or enable the second protocol with 
the first protocol disabled. 
[0024] please refer to Fig. 7 showing the second communication 
module 30 connected to a host computer 46 by a cradle 
44. The second communication module 30 is an indepen- 
dent wireless communication device for it includes the RF 
circuit 36, the baseband circuit 38, the antenna 40 and 
the memory 42. The present invention further provides a 



cradle 44 for putting the second communication module 
30 on it to connect the second communication module 30 
with the host computer 46. In this case the second com- 
munication module 30 is used as a wireless modem to ac- 
cess to the Internet. The cradle 44 is connected to the 
host computer 46 via a USB interface. Besides data trans- 
mission, the cradle 44 can also charge the second com- 
munication module 30. A desktop computer in shown in 
Fig. 7; however, it can be replaced by a portable computer, 
such as a notebook computer or a PDA. In this case, the 
second communication module 30 supplies its own power 
consumption with its own battery to save the power of 
portable computer. In addition, the battery of communi- 
cation module 30 may also provide power to the portable 
computer if necessary. 
[0025] As described above, the present invention provides a mo- 
bile phone 10 and the second communication module 30 
detachably installed on the mobile phone 10. The second 
communication module 30 includes the battery 34, the RF 
circuit 36, the baseband circuit 38, the antenna 40, and 
the memory 42, wherein the battery 34 is for power sup- 
ply, the RF circuit 36, and the baseband circuit 38; and the 
antenna 40 is for wireless communication; and the mem- 



ory 42 is for storage. Therefore, the second communica- 
tion module 30 provides not only a power supply but also 
another protocol, as well as a larger storage to the mobile 
phone 10. In cooperation with the second communication 
module 30, the mobile phone 10 becomes a dual mode 
mobile phone having two different protocols from GSM, 
GPRS, PHS, CDMA or 3G. Moreover, the second communi- 
cation module 30 can be separately installed in a cradle 
44 to be connected to the host computer 46 to be used as 
a modem by the host computer 46. The cradle 44 can also 
charge the battery 34 within the second communication 
module 30. 

[0026] | n contrast to the prior art, the present invention provides 
the second protocol by the second communication mod- 
ule. The same second communication module can be used 
in different mobile phones so that the effort on develop- 
ing dual mode mobile phones need not be done, and also 
a variety of choices is provided to the user to determine 
whether protocol to use. Moreover, the second communi- 
cation module can be used separately with the cradle to 
be a modem of a host computer, which is very convenient. 

[0027] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 



while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



